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Title: CMOS IMAGER WITH INTEGRATED NON-VOLATILE MEMORY - 



IN THE CLAIMS 

Please amend the claims as follows: 



l\ (Currently Amended) An image sensor comprising: 
a monolithic substrate; 

a CMOS image sensor on the monolithic substrate and adapted for defining an image 
signal j>hotoelectrically converted in response to received light; 

a frame memory on the monolithic substrate and adapted for receiving the image signal 
from the CMOS image sensor; 

an array of non-volatile memory cells on the monolithic substrate and adapted for 
receiving and stVing the image signal from the frame memory, wherein each memory cell stores 
a trapped charge; Vnd 

a patterned conductive layer adapted to electrically interconnect areas of the monolithic 
substrate other than tftp array of non-volatile memory cells , the patterned conductive layer 
including: 

a an unpakerned level of protective material fabricated over the array of non- 
volatile memory cells for blocking the light received by the CMOS image sensor 
so that the tratoped charged is not erased from exposure to the light. 



2. (Original) The image sensor of claim 1 wherein each memory cell is a field effect 
transistor with a floating gate. 

3. (Original) The image sensor of claim 1 wherein the level of protective material is 
polyamide. 



4. (Previously Presented) The image Censor of claim 1 wherein the level of protective 
material is fabricated as part of the CMOS image sensor. 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 

Serial Number: 09/136680 
Filing Date: August 19, 1998 

Title: CMOS IMAGER WITH INTEGRATED NON-VOLATILE MEMORY 



Page 3 

Dkt: 703.032US1 



5. (Previously Presented) The image sensbr of claim 1 wherein the level of protective 
material is a layer of metal fabricated as an interconnect for electrically connecting the CMOS 
image sensor and other circuits on the substrate 

6. (Previously Presented) The image sensor of claim 1 wherein the CMOS image sensor 
comprises an active pixel array. 

7. (Previously Presented) The image senso): of claim 1 wherein the CMOS image sensor 
comprises a passive pixel array. 



8 



circuit and for defining an image in response to 
integrated circuit and for storing the image, 



(Currently Amended) An image sensor comprising: 
a single integrated circuit; 
a CMOS imager in the single integrated 
received light; 

a non- volatile memory unit in the single 
wherein the non-volatile memory unit is fabricated adjacent to the CMOS imager; and 

a patterned conductive layer adapted to electrically interconnect areas of the single 
integrated circuit other than the array of non- volatile memory cells , the patterned conductive 
layer including: 

a level of protective material fabricated over the non- volatile memory unit for 
blocking the light received by the CMOS imager. 



9. (Original) The image sensor of claim 8 \yherein the level of protective material is 
fabricated as part of the CMOS imager. 



10. (Original) The image sensor of claim 8 further comprising a micro-controller for 
controlling transfer of the image from the CMOSl imager to the non-volatile memory unit. 



11. (Previously Presented) The image sensor df claim 10 wherein the non-volatile memory 
unit stores program code information for controlling the microcontroller. 
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12. (Original) The image sensor of clair 1 
receiving and processing the image from the 



8 further comprising a digital signal processor for 
CMOS imager. 



13. (Original) The image sensor of claiiji 8 wherein the level of protective material is a layer 
of metal. 



14. (Original) The image sensor of clairA 8 wherein the layer of metal is fabricated as an 
interconnect for electrically connecting the QMOS imager and other circuits on the substrate. 




15. (Previously Presented) An image senior comprising: 
a single integrated circuit; 

a CMOS imager in the single integrated circuit and for defining an image in response to 
received light; 

a microcontroller in the single integrated circuit and for controlling the CMOS imager; 

a non- volatile memory unit in the single integrated circuit and fabricated adjacent to the 
CMOS imager for storing program code or data; and 

a patterned conductive layer adapted tq electrically interconnect areas of the single 
integrated circuit, the patterned conductive layer including: 

a level of protective material fabricated over the non- volatile memory unit for 



e CMOS imager. 



blocking the light received by tl 



16. (Previously Presented) The image senscjr of claim 15 wherein the non- volatile memory 
unit receives and stores the image. 

17. (Original) The image sensor of claim 1: wherein the level of protective material is metal 
fabricated as an interconnect layer for electrically connecting other circuits on the single 
integrated circuit. 
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18. (Original) The image sensor of clai n 
receiving and processing the image from thjb 



15 further comprising a digital signal processor for 
CMOS imager. 



19. 



(Currently Amended) A digital can era comprising 
a single integrated circuit; 
a CMOS image sensor in the single 



integrated circuit and for defining an analog image 



signal photoelectrically converted in respoi se to received light; 



an analog to digital convertor in the 
converting the analog image signal into a c 



single integrated circuit and for receiving and 
gital image signal; 



a frame memory in the single integrated circuit and for recording the digital image signal; 



a data compression/decompression 



i init in the single integrated circuit and for 



compressing the digital image signal provic ed by the frame memory; 

a non- volatile memory unit in the si igle integrated circuit and for receiving the 



compressed digital image signal, wherein a 
interconnect areas of the single integrated c 



patterned conductive layer adapted to electrically 
rcuit other than the array of non-volatile memory 



cells , the patterned conductive layer including: 



a an unpatterned lay 



er of protective material is fabricated over the non- 
for blocking the light received by the CMOS image 



volatile memory unit 
sensor; and 

a microcontroller in the single integrated circuit and for controlling the exchange of the 
digital image signal between the frame men ory and the non- volatile memory unit. 

20. (Original) The digital camera of claim 19 further comprising: 

a digital signal processor for receivin g and processing the digital image signal from the 
frame memory; 

a digital to analog convertor for conv srting the digital image signal to an analog image 
signal, wherein the digital signal processor ar d the digital to analog convertor are fabricated on 
the single integrated circuit; and 

an electronic view finder for viewing the image. 
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21 . (Previously Presented) The digital < camera of claim 19 wherein the non- volatile memory 
unit is fabricated adjacent to the CMOS image sensor. 

22. (Previously Presented) The digital camera of claim 19 wherein the protective layer is 
fabricated as part of the CMOS image sensor. 

23. (Original) The digital camera of claim 19 wherein the non- volatile memory unit stores 
program code information for controlling thi microcontroller. 



24. (Original) The digital camera of claim 19 wherein the protective layer is fabricated as a 
metal interconnect layer for electrically connecting circuits on the integrated circuit. 

25. (Previously Presented) The digital camera of claim 19 wherein the CMOS image sensor 
comprises an active pixel array. 

26. (Previously Presented) The digital camera of claim 19 wherein the CMOS image sensor 
comprises a passive pixel array. 



27. (Currently Amended) A method of fabricating a CMOS imager on an integrated circuit 
with non- volatile memory comprising the steps pf: 

fabricating an array of non- volatile memory cells; 

fabricating a light blocking and patterneci electrically conductive layer over the array of 
non-volatile memory cells such that the light blocking and patterned electrically conductive layer 
blocks light from the array of non-volatile memory cells and provides electrical interconnects on 
the integrated circuit ; 

fabricating the CMOS imager for definingWn image in response to received light; and 
fabricating a frame memory for storing theWage from the CMOS imager. 



AMENDMENT AND RESPONSE UNDER 37 CFR§ 1.111 

Serial Number; 09/136680 
Filing Date: August 19, 1998 

Title: CMOS IMAGER WITH INTEGRATED NON-VOLATILEMEMORY 



Page 7 

Dkt: 703.032US1 



28. (Previously Presented) The method o 
electrically conductive layer is a metal layer 
other circuits on the integrated circuit. 



claim 27 wherein the light blocking and patterned 
used as an interconnect for electrically connecting 




29. (New) The image sensor of claim 1, 
fabricated over the array of non-volatile menjiory 
monolithic substrate and is adapted to 



wherein the unpatterned level of protective material 
cells covers other components on the 
mmimlize build up of heat resulting from received light. 



30. (New) The image sensor of claim 1, wherein the patterned conductive layer further includes 
a patterned opaque material on the CMOS im iger sensor, and wherein the patterned opaque 
material is adapted to block light between pixels of the CMOS image sensor. 



